Lactate and oxygen constitute a fundamental regulatory mechanism in wound healing.
For many years, lactate has been known to accelerate collagen deposition in cultured fibroblasts and, without detailed explanation, has been presumed to stimulate angiogenesis. Similarly, hypoxia has been linked to angiogenic effects and collagen deposition from cultured cells. Paradoxically, however, wound angiogenesis and collagen deposition are increased by breathing oxygen and decreased by hypoxia. Lactate accumulates to 4-12 mM in wounds for several reasons, only one of which is the result of hypoxia. Oxygen in wounds is usually low but can be increased by breathing oxygen (without change in lactate). We have reported that lactate elicits vascular endothelial growth factor (VECF) from macrophages, as well as collagen, some heat shock proteins, and VECF from endothelial cells, and collagen from fibroblasts, even in the presence of normal amounts of oxygen. Hypoxia exerts many of these same effects in cultured cells. In this study, we elevated extracellular lactate in wounds by implanting purified solid-state, hydrolysable polyglycolide. A steady-state 2-3 mM additional elevation of lactate resulted. With it, there was a significant short-term elevation of interleukin-1beta, a long-term elevation of VECF (2x) and transforming growth factor-beta1 (2-3x), a 50% elevation in collagen deposition, and a large reduction of insulin-like growth factor-1 (- 90%). We propose that lactate induces a biochemical "perception" of hypoxia and instigates several signals that activate growth factor/cytokine signals while the continued presence of molecular oxygen allows endothelial cells and fibroblasts to reproduce and deposit collagen. The data are consistent with ADP-ribosylation effects and oxidant signaling. (WOUND REP REG 2003;11:504-509)